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 The purpose of this study was to determine how effective the Simple Additive 
Weigthing method is in the Scholarship Awarding Decision Support System 
at the GBI House of Sacrifice, and to assist the Diakonia sector in determining 
scholarship acceptance at the GBI House Of Sacrifice Church based on the 
web using the PHP programming language and MySQL database. The 
problem in this research is how to apply the Simple Additive Weigthing 
method in the Scholarship Decision Support System at the GBI House of 
Sacrifice, how to build a Diakonia Scholarship Decision Support System for 
Congregations in the GBI House Of Sacrifice Church based on web using the 
PHP programming language and MySQL database, and how much Effective 
application of the Simple Additive Weighting method in determining 
scholarships to congregations at the GBI House Of Sacrifice. The research 
methodology used in this research is literature study, observation, and the 
design method used is the waterfall method. The application of the Simple 
Adaptive Weigthing method in the Scholarship Awarding Decision Support 
System at the GBI House of Sacrifice can assist the selection of the 
congregation of prospective scholarship recipients so that based on the 
calculation of the SAW method it can be seen that the congregation who 
received the scholarship. The results of this study can provide information on 
prospective scholarship recipients based on predetermined criteria and the 
calculation results of the SAW method, and the application of SAW in the 
selection of prospective scholarship recipients can help the GBI House of 
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1. INTRODUCTION 
Scholarships are fee allowances given to students or students as assistance with tuition fees. 
Scholarships are generally in the form of grants to finance school children or students during the 
educational process. Scholarships can be provided by the government, companies or foundations. 
One of the scholarship providers for school children and students is the Bethel Indonesia Church 
House of Sacrifice, scholarships are given to congregants who are less well off economically as well 
as congregants who have academic achievements both at school and in college. The scholarships that 
are given are channeled through Diakonia. 
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 Diakonia is a field of service and the Church's calling to serve and help the congregation. 
Diakonia services can be provided to all members of the congregation who are entitled according to 
predetermined criteria. Diakonia will record and verify each congregation who applies for or requests 
scholarship assistance. The process of giving berasiswa is carried out collectively, objectively and 
transparently. Scholarships have been a Diakonia program since 2015, as part of an act of concern 
for congregations who are less well off in economic terms. Scholarships provided by Diakonia have 
several predefined requirements. 
The selection process is still using the data collected through the scholarship application 
document filled out by the congregation on the scholarship aid application form. The progress of 
information technology which is increasingly rapid can be used as an alternative as a tool for human 
assistance to do various things, for example as a selection aid for providing scholarship assistance to 
members of the Bethel Indonesia Church House of Sacrifice. The selection tool referred to in the 
form of a Decision Support System, a Decision Support System is a system that is able to provide 
solutions to prolems in various conditions, both structured and unstructured. In addition, the Decision 
Support System can also increase the efficiency of file collection time[1]. 
 
2. RESEARCH METHOD 
The framework is the stages in problem solving in order to provide direction for the 
preparation of research. The following is the research framework used, namely: 
 
 
Figure 1. Research Framework 
Based on the research framework in Figure 1.The research framework will be explained as 
follows: 
1. Problem Identification 
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Problem identification is the process of determining the problem which is also the most 
important research process in conducting research among other processes. Because a good problem 
identification will determine the quality of the research. At this stage, the writer determines the 
research object to be studied and then determines the problem to be analyzed on the research object. 
Determining the method that will be used to analyze the object of research will also be determined 
at this stage. In this study, the authors determined the scholarship recipients at the GBI House of 
Sacrifice Church Medan as the object of research to be studied. 
2. Data Collection 
a. Literature review 
At this stage, the authors study and understand the theories relevant to the problem to be 
studied. Literature study is an activity to gather information relevant to the topic or problem 
being the object of research. These theories are obtained from various sources such as books, 
journals, the internet, and other references. The theories being sought are regarding 
scholarships and Simple Adaptive Weigthing (SAW) which will later be applied in making 
a student acceptance Decision Support System website so that it has a good and appropriate 
scientific foundation[2]–[6]. 
b. Field Study 
Direct observation to the object of research to see the object of research physically and look 
for data and information needed. The following is the data of 30 scholarship recipients at the 
House Of Sacrifice Church: 
Table 1. Data on prospective scholarship recipients. 




Home ownership Age 
1 Claudya Audiarta Rp. 2.000.000 Labor 3 Anak Milik Keluarga 21 
2 Jeremia raymond Rp. 2.500.000 Farmer 4 Anak Milik Keluarga 23 
3 Debora mariana Bole Rp. 2.000.000 Labor 4 Anak Milik Keluarga 22 
4 Edenia W Samual Rp. 1.500.000 Labor 5 Anak Milik Keluarga 21 
5 Rahel Yeusy Rp. 2.000.000 Labor 4 Anak Milik Keluarga 23 
6 Derin El Safira Rp. 1.000.000 Civil servants 2 Anak Milik Sendiri 22 
7 Dhea Gita Susanto Rp. 5.500.000 BUMN 3 Anak Milik Keluarga 25 
8 Eitanyim Trifosa Rp. 3.000.000 Farmer 3 Anak Milik Keluarga 21 
9 Meina Simbolon Rp. 5.000.000 Labor 3 Anak Menyewa 18 
10 Elisabeth Sitanggang Rp.5.000.000 Farmer 2 Anak Menyewa  18 
11 Emiya Simanjorang Rp. 2.000.000 Labor 3 Anak Milik Keluarga 21 
12 Devi Simanjuntak Rp. 2.500.000 Farmer 4 Anak Milik Keluarga 23 
13 Mila sari ginting Rp. 2.000.000 Labor 4 Anak Milik Keluarga 22 
14 Eprimsa Natanael Rp. 1.500.000 Labor 5 Anak Milik Keluarga 21 
15 Esy Yara Sitepu Rp. 2.000.000 Labor 4 Anak Milik Keluarga 23 
16 Brema Anugrah Rp. 1.000.000 Civil servants 2 Anak Milik Sendiri 22 
17 Novi Kembaren Rp. 5.500.000 BUMN 3 Anak Milik Keluarga 25 
18 Iin Simarmata Rp. 3.000.000 Farmer 3 Anak Milik Keluarga 21 
19 Elisabet Manurung Rp. 5.000.000 Labor 3 Anak Menyewa 18 
20 Debora tri arta Rp.5.000.000 Farmer 2 Anak Menyewa  18 
21 Abigael pepayosa Rp. 2.000.000 Labor 3 Anak Milik Keluarga 21 
22 Harto Tarigan Rp. 2.500.000 Farmer 4 Anak Milik Keluarga 23 
23 Sindy Tambunan Rp. 2.000.000 Labor 4 Anak Milik Keluarga 22 
24 Feronika Situmeang Rp. 1.500.000 Labor 5 Anak Milik Keluarga 21 
25 Riama Siburian Rp. 2.000.000 Labor 4 Anak Milik Keluarga 23 
26 Christian Manik Rp. 1.000.000 Civil servants 2 Anak Milik Sendiri 22 
27 Debi aritonang Rp. 5.500.000 BUMN 3 Anak Milik Keluarga 25 
28 Riska nadya Pinem Rp. 3.000.000 Farmer 3 Anak Milik Keluarga 21 
29 Heliana Tarigan Rp. 5.000.000 Labor 3 Anak Menyewa 18 
..       
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130 Ginda Maranatha Rp.5.000.000 Farmer 2 Anak Menyewa  18 
 
c. Data analysis 
Researchers applied the Simple Adaptive Wegthing (SAW) method as a method for 
processing data obtained from data collection. The analysis stage aims to complete and 
discuss the problems analyzed, namely the scholarship award decision support system[7]. 
d. Application of the SAW Method 
Researchers conducted a system requirements analysis that will be developed. Analysis of 
algorithm application by applying the Simple Adaptive method Weigthing (SAW) is in the 
process of solving the problem of giving scholarships. 
e. System Design and Analysis 
At this stage the researcher makes a system design for the purpose of providing an idea of 
what to do and how it looks. In addition, this stage assists in identifying hardware and system 
requirements, and defines the overall system picture. 
f. Testing 
This stage is carried out to ensure that the system is designed in accordance with the results 
of the analysis and design and to produce a conclusion whether the system is as expected. 
g. Implementation 
This stage aims to implement a system that has been designed if there is a change it can be 
repaired and tested again. 
 
3. RESULTS AND DISCUSSION 
This research requires the weights and criteria needed to determine who will be selected as 
prospective Scholarship Recipients. The required criteria can be seen in Table 2. 
Table 2. Criteria 
Criteria Information 
C1 Parents' Income 
C2 Parents' job 
C3 Number of Dependent Parents 
C4 Home ownership 
C5 Scholarship Recipient Age 
 
The weight value of each criterion, namely: 
a. Parents' income 
Table 3. Weighted Value of Parents' Income 
Weight Information Status 
1 >= 5.000.000 Very capable 
2 >=3.000.000 - < 5.000.0000 Able 
3 >= 2.000.000 - < 3.000.000 Less fortunate 
4 < 2.000.000 Not capable 
 
b. Parents' Work 
Table 4. Weighted Value of Parents' Work 
Weight Information Status 
1 PNS/TNI/POLRI/BUMN Very capable 
2 Pegawai Swasta/Wiraswasta Able 
3 Buruh/Tani/Pekerja Lepas Less fortunate 
4 Tidak Bekerja Not capable 
c. Number of Dependent Parents 
Table 5. Weight Value of Total Parents' dependents 
Weight Information Status 
1 1 Orang Very capable 
2 2 – 3 Orang Able 
3 4 – 5 Orang Less fortunate 
4 > 5 Orang Not capable 
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d. Home ownership 
Table 6. Home Ownership Value Weight 
Weight Information Status 
1 Rumah Dinas Very capable 
2 Milik Sendiri Able 
3 Milik Keluarga Less fortunate 
4 Menyewa Not capable 
e. Scholarship Recipient Age 
Table 7. Weighted Age of Scholarship Recipients 
Weight Information Status 
1 > 27 Tahun Very capable 
2 24 – 26 Tahun Able 
3 21 – 23 Tahun Less fortunate 
4 18 – 20 Tahun Not capable 
From the data of prospective scholarship recipients, a conversion will be carried out 
according to the crips value of each of the criteria that were previously made. 
Table 8. Prospective Scholarship Recipient Data are converted according to the weighted criteria value 
Alternatif Nama Jemaat C1 C2 C3 C4 C5 
A1 Claudya Audiarta  3 3 2 3 3 
A2 Debora Mariana Bole  3 3 3 3 3 
A3 Edenia W. Sumual  3 3 3 3 3 
A4 Rachel Yeusy  4 3 3 3 3 
A5 Derin El Safira Janet  3 3 3 3 3 
A6 Dhea Gita Susanto  4 1 2 2 3 
A7 Eitanyim Trifosa  1 2 2 3 2 
A8 Meiana Simbolon  2 3 2 3 3 
A9 Elisabeth Sitanggang  1 3 2 4 4 
A10 Jeremia Raymond  1 3 2 4 4 
 
Atribut Benefit Benetif Benetif Benefit Benefit 
3 3 3 3 3 
Then normalize the benefit attributes, namely (C1, C2, C4, and C5) but the cost attribute 
does not exist. Based on the equation that is adjusted to the type of attribute (benefit attribute or cost 
attribute), from the assessment of the weight of the prospective scholarship recipients using the 
criteria, different formulations are used between the benefit attribute and the cost attribute. 










The following is the value of the matrix criteria that has been carried out by the equation of 
the rating value which will be calculated according to each attribute according to the benefit and cost 
formula.  
Decision making from scholarship recipients gives the following preference weights: W = (3,3,3,3,3) 
From the alternative value of the rating equation in the form of a matrix that has been calculated with 
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Then the calculation results are arranged in the form of an R matrix, as follows: 
R= 
 0,75   0,75   0,50   0,75   0,75  
 0,75   0,75   0,75   0,75   0,75  
 0,75   0,75   0,75   0,75   0,75  
 1,00   0,75   0,75   0,75   0,75  
 0,75   0,75   0,75   0,75   0,75  
  1,00   0,25   0,50   0,50   0,75  
  0,25   0,50   0,50   0,75   0,50  
  0,50   0,75   0,50   0,75   0,75  
  0,25   0,75   0,50   1,00   1,00  
  0,25   0,75   0,50   1,00   1,00  
After obtaining the results of these calculations, then the ranking process, namely the sum of 
the normalized matrix multiplication R with the weight vector becomes: 
𝑟11 = 0,75 ∗ 3 = 2,25;𝑟12 = 1,00 ∗ 3=3,00; 𝑟13 = 0,67 ∗ 3 = 2,00; 𝑟14 = 0,75 ∗ 3 = 2,25; 𝑟15 =
0,75 ∗ 3 = 2,25 
𝑟21 = 0,75 ∗ 3 = 2,25; 𝑟22 = 1,00 ∗ 3 = 3,00; 𝑟23 = 1,00 ∗ 3 = 3,00; 𝑟24 = 0,75 ∗ 3 =
2,25; 𝑟25 = 0,75 ∗ 3 = 2,25 
𝑟31 = 0,75 ∗ 3 = 2,25;𝑟32 = 1,00 ∗ 3 = 3,00; 𝑟33 = 1,00 ∗ 3 = 3,00; 𝑟34 = 0,75 ∗ 3 =
2,25; 𝑟35 = 0,75 ∗ 3 = 2,25 
𝑟41 = 1,00 ∗ 3 = 3,00;𝑟42 = 1,00 ∗ 3 = 3,00; 𝑟43 = 1,00 ∗ 3 = 3,00; 𝑟44 = 0,75 ∗ 3 =
2,25; 𝑟45 = 0,75 ∗ 3 = 2,25 
𝑟51 = 0,75 ∗ 3 = 2,25;𝑟52 = 1,00 ∗ 3 = 3,00; 𝑟53 = 1,00 ∗ 3 = 3,00; 𝑟54 = 0,75 ∗ 3 =
2,25; 𝑟55 = 0,75 ∗ 3 = 2,25 
𝑟61 = 1,00 ∗ 3 = 3,00;𝑟62 = 0,33 ∗ 3 = 1,00; 𝑟63 = 0,67 ∗ 3 = 2,00; 𝑟64 = 0,50 ∗ 3 =
1,50; 𝑟65 = 0,75 ∗ 3 = 2,25 
𝑟71 = 0,25 ∗ 3 = 0,75;𝑟72 = 0,67 ∗ 3 = 2,00; 𝑟73 = 0,67 ∗ 3 = 2,00; 𝑟74 = 0,75 ∗ 3 =
2,25; 𝑟75 = 0,50 ∗ 3 = 1,50 
𝑟81 = 0,50 ∗ 3 = 1,50; 𝑟82 = 1,00 ∗ 3 = 3,00; 𝑟83 = 0,67 ∗ 3 = 2,25; 𝑟84 = 0,75 ∗ 3 =
2,25; 𝑟85 = 0,75 ∗ 3 = 2,25 
𝑟91 = 0,25 ∗ 3 = 0,75; 𝑟92 = 1,00 ∗ 3 = 3,00; 𝑟93 = 0,67 ∗ 3 = 2,00; 𝑟94 = 1,00 ∗ 3 =
3,00; 𝑟95 = 1,00 ∗ 3 = 3,00 
𝑟101 = 0,25 ∗ 3 = 0,75; 𝑟102 = 1,00 ∗ 3 = 3,00; 𝑟103 = 0,67 ∗ 3 = 2,00; 𝑟104 = 1,00 ∗ 3 =
3,00; 𝑟105 = 1,00 ∗ 3 = 3,00 
So, the calculation results are arranged in a matrix form as below: 
R= 
 2,25  3,00   2,00   2,25   2,25  
 2,25   3,00   3,00   2,25   2,25  
 2,25   3,00   3,00   2,25   2,25  
 3,00   3,00   3,00   2,25   2,25  
 2,25   3,00   3,00   2,25   2,25  
  3,00   1,00   2,00   1,50   2,25  
  0,75   2,00   2,00   2,25   1,50  
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  1,50   3,00   2,00   2,25   2,25  
  0,75   3,00   2,00   3,00   3,00  
  0,75   3,00   2,00   3,00   3,00  
The following results of the ranking calculations are obtained: 
V1  = 2,25 + 3,00 + 2,00 + 2,25 + 2,25 = 11,75 
 V2   = 2,25 + 3,00 + 3,00 + 2,25 + 2,25 = 12,75  
 V3   = 2,25 + 3,00 + 3,00 + 2,25 + 2,25 = 12,75  
 V4   = 3,00 + 3,00  + 3,00 + 2,25 + 2,25 = 13,50  
 V5   = 2,25 + 3,00 + 3,00 + 2,25 + 2,25 = 12,75  
 V6   = 3,00 + 1,00 + 2,00 + 1,50 + 2,25 = 9,75   
 V7   = 0,75 + 2,00 + 2,00 + 2,25 + 1,50 = 9,25  
 V8   = 1,50 + 3,00 + 2,00 + 2,25 + 2,25 = 12,50  
 V9   = 0,75 + 3,00 + 2,00 + 3,00 + 3,00 = 14,00  
 V10   = 0,75 + 3,00 + 2,00  + 3,00 +3,00 = 14,00 
The determination of the value limit taken is 4 so that prospective Scholarship Recipients 
can pass at least with this weight. Determination of limits is obtained from the provisions of the GBI 
House of Sacrifice to determine the prospective Scholarship Recipients qualify in order to strengthen 
the recommendation that the Scholarship Recipient Candidates are eligible to be accepted, then rank 
the scores from the results of the weights. 
Table 9. Ranking Table 
Alternatif Name of the congregation The calculation results Ranking 
V4 Rachel Yeusy 13,5 1 
V2 Debora Mariana Bole 12,75 2 
V3 Edenia W. Sumual 12,75 3 
V5 Derin El Safira Janet 12,75 4 
V1 Claudya Audiarta 11,75 5 
V9 Elisabeth Sitanggang 11,75 6 
V10 Jeremia Raymond 11,75 7 
V8 Meiana Simbolon 11 8 
V6 Dhea Gita Susanto 9,75 9 
V7 Eitanyim Trifosa 8,5 10 
Implementation 
The implementation process is a stage for running and testing the designed application. 
Application of Diakonia Scholarship Decision Support System for Congregations in the GBI House 
of Sacrifice Church Using the SAW method is designed on a web basis using the programming 
language PHP and MySQL as a database. 
Research designed applications can be run based on the minimum specifications of software 
and hardware that have been described in the above sub-chapter. The following is an explanation of 
the implementation of the program designed by researchers: 
1. Login page 
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Figure 2. Login page 
When the application is run from the Browsing application, a login page will appear based on 
the username and password registered in the database. 
2. Dashboard page 
 
Figure 3. Dashboard page 
The dashboard page is a page that displays menus that can be selected to fill in data related to 
the Diakonia Scholarship Decision Support System for the Congregation at the Gbi House Of 
Sacrifice Church Using the SAW Method. 
3. Add Criteria page 
 
Figure 4. Add criteri page 
The Criteria page is used to input the criteria data as a condition for receiving the GBI House of 
Sacrifice Diakonia scholarship. Click Save if you have filled in the criteria data, and click Back 
to display the Criteria page. 
4. Add Crips Page Views 
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Figure 5. Add cips page views 
Add Crips page to fill in the crips data for each of the criteria previously inputted on the Add 
Criteria page. Select Criteria, then enter the name of the criteria description and the value of each 
of the crips between 1 and 4. 
5. Alternative Pages 
 
Figure 6. Add alternative pages 
The Alternative page is for filling in the data of prospective scholarship recipients, in the code 
column for filling in the code for prospective scholarship recipients, the alternative name column 
is the name of the prospective scholarship recipient, and the information column for filling in the 
information about the prospective scholarship recipient. 
6. Alternative Weight Values page 
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Figure 7. Alternative weight values 
Alternative Weight Score page to fill in the weight value of each criterion intended for 
prospective scholarship recipients. 
7. Alternative Value 
 
Figure 8. Alternative value 
   
 
Decision Support System for Determining Diaconia Scholarships … (Lorena Ade Yolanda Sembiring) 
233 
The Alternative Value page is a table of weight values for each criterion intended for prospective 
scholarship recipients who have been inputted. 
8. Calculation Results page  
 
Figure 9. Calculation results page 
This page displays the results of the calculation of the criteria weight values using the SAW 
method with the final results received starting from rank 1 to 4 on behalf of Rachel Yeusy, 
Debora Mariana Bole, Edenia W. Sumual and Derin El Safira Janet. 
 
4. CONCLUSION 
The application of the Simple Adaptive Weigthing method in the Scholarship Award 
Decision Support System at the GBI House of Sacrifice can help the selection of the congregation of 
prospective scholarship recipients. Based on the calculation of the SAW method, it can be seen that 
the congregation who received the scholarship. Can provide information on prospective scholarship 
recipients based on predetermined criteria and the calculation results of the SAW method. By 
implementing SAW in the selection of prospective scholarship recipients, it can help the GBI House 
of Sacrifice to avoid mistakes in determining scholarship recipients. 
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